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Absiract

The ethanol extracl of Quercus mongolica leal was fractionated by various organic sclvents, and their an—
timicrobial and antioxidalive activities were investigated against several microorganisms. The ethanol extract
of Quercus mongolica leal al Lwo thousand Bg per disc showed 17~21 mm inhibition zone against Gram postive
and Gram negative bacteria. Among the various solvent fraclions from ethanol extract of Quercus mongolica
leaf, the hexane fraction showed the strongest antimicrobial activity. Minimal inhibilory concentration (MIC}
of hexane fraction was 250 lg/mL against Bacillus cereus, 250~500 g/mL against Lisferia monocytogenes,
500 ng/ml against Staphvlococcus aureus, Salmonella typhimurium, Escherichia coli 0157, and Pseudomonas
aeruginosa. Also, the hexane and chloroform fraction had the similar anlioxidative activity compared to that
of butylated hydroxy toluene (BHT).
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Fig. 1. Solvenl fractionalion flow chart of Quercus mongolica.

Table 1. List of tesl microorganisms and media used for
antimicrobial cxperimenl

Microorganisms Media

Gram positive bacteria Tryptic soy agar/brolh
Dacillus cereus ATCC 13720
Stapiyloceccus aureus ATCC 25823
Listeria monocytogenes ATCC 19111
Listeria monocytogenes ATCC 43256
Listeria monocytogenes ATCC 15313
Listeria monocvtogenes ELM
Lusteria monceytogenes FoQ27
Listeria monocyviogenes FolES
Listeria monocytogenes TY4
Listeria monocytogenes TY16
Listeria monocytogenes Scoll A

Gram negative bacteria
Safmonella tvphimurivm ATCC 12028
Escherichia cofl O157:H7 (019
Psetidomonas neruginosa ATCC 27353

Tryplic sov agar/broth

A5 5 mLH 7|4 A #lel w58 22 fﬁﬂ‘ﬂﬂﬂf—
et 7 2555 WE paper diskel dR=E F

A7) 3, TSA WA o] 225 ohE, 35°C] 1ncubator°ﬂ
A 24482 7} v arsle] disk ) clear zonelmm)S &
A st ot
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Aok A7 T o elehg SEE-2- 2000 ng/
d1sc—«] F X ollA Bacilius cereus®t Staphviococcus aureus
ol ?al 747} 18 mme] g Al v & viellglem, Listeria
monocytogenesdl| &l A= TFHE 1721 mm2] 48]
A& vrebl el =81, Escherichia coli Q157 : U753} Pse-
udomonas aeruginosa®] ™3 4= z+2F 15 mm, Salmonella
rvphimuriume] o #)4= 17 mme] A5 A 2 vpelue],

Table 2. The {raction yields of solvent fractions extracted
from ethanol extracts ol Quercus mongolica leaf

Solvenls Yield (28, w/w)
Hexane 925
Chloroform 452
Ethylacetate 504
Butanol 522
Water 25.98
Total 50,96

Table 3. Antimicrobial activity of cthanol exiract of Quercus
mongolica on the microcrganisms

. . 1) 7
Microorganisims Clear zone (mrm)

Baallus cereus ATCC 13720 18
Staphyviccoccus aureus ATCC 23923 18
Lisienia monocytogenes ATCC 19111 21
Listeria monocytogenes ATCC 43256 20
Listeria monocyvtogenes ATCC 15313 20
Listeria monocytogenes LM 19
Listeria monocyfogenes TH027 20
Listeria monocytogenes FH06S 20
Listeria monocytogenes TY:d 17
Listeria monocyfogenes TY16 18
Listeria monocyfogenes Scott A 20
Salmonella fvphomurium ATCC 14028 17
Escherichia celi OLO7HT 0019 15
Pseudomonas aeruginosa ATCC 27353 15

"Final cell concentralion [or each haclerium was approximately
1x10° CFUArL

Two thousand g of extract was absorbed wnic paper disc (@8
mm) and the diameler of clear fone was measured.
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Table 4. Anlimicrobial activities" of different solvenl fraclions on lesl MiCTOOTZaANISIS

Solvents Inhibition zone {mm)
I\‘Iicroorganjsmsgl Hexane Chloroform Ethylacetate Butanol Water
B. rereus ATCC 13720 12 9 ND¥ ND ND
S, autreris ATCC 25923 10 ND ND NI ND
L. monocyiogenes ATCC 18111 13 10 ND ND ND
L. monocvtogenes ATCC 43256 13 10 ND ND ND
L monocyiogenes ATCC 15313 12 ND ND ND ND
L monocytogenes ELM 10 ND ND NI ND
L monocytogenes F 5027 11 9 ND NI ND
L. monocviogenes F ROGO 10 ND ND NI ND
L. monocytogenes TYd 10 ND ND WD MND
L monocytogenes TY16 10 ND ND ND ND
L monocviogenes Scotl A 13 10 ND ND WD
S, typhumurium ATCC 14028 a ND ND NI ND
E. colr Q1577 0019 9 ND ND NI ND
P. geruginosa ATCC 27333 10 ND NI ND ND

:Five hundred ug of solvent exlracts was absorbed into paper disc (23 mm) and the chameler (mm) of clear zone was measured.
“Final cell concentration for each bactenum was approxamately 13107 CFU/mL
*Not detected.

2EH G Qlﬂ‘%"i = }El Wedel g4t 2l ge] & L. monocvtogenes, S. aureus ATCC 25923, S mphimurium

el s-gE & lehd Al vlaze] A ATCC 14028, I coli O157:HT7 0019 8] 2 P. geruginosa

1% 102 L monoeyiogenes 15 F ATCC 2780372) #4852 500 ug/mle 3=l S22
fa]

2 rLlo

= : l
4718 el e A=k <ak e s By Az o 22 BEEe AHdE L monoovtogenes ATCC 16111,
dlfE 22 TRTh 2 Sof A E] HAe] Bt b2 A 43256, F5027 2 Scott ATl H s A7 500 ng/mL 2 el A
S vtebl e Al B8] a1 A Ee] At F FH 4 er g veliigdo) 2 o) 2]2] B3 EelA = 500 g/
EEIES S0 vieldly] Wil s gk, mLo|8he] 5= W 1o A A &g g el viehta] ehalet
He o 2529 HAFHSE Y AR ET ‘Table 5
A7 e S R B Hlgk Hadd s B elz| gl MIC A5 A A 4oz 2o F7] 54 cﬂi E3
W A% A EIE AT L A3}, Table 4o vhepl shst o] Tl AT AL AFA Koo Aw AT Fig. 27
paper disc MPH S b€ Bobel WA QL ¥ & geier o EISE TRRAEE S 500 ng/mef H 4L %34%‘ &
AF RE 2L L monocytogenestt <ellAl ATCC 19111, 43256, 7FAL 4041 A7) el Aol sleiutA] ekgivt. 250 ug/mL

F5027 2 Scott ATE} B, subtilis ATCC 66337 7be] 250 #1 B4k 3% 2744 B subtilis ATCC 6633?1’% 10417
mlL R 2 5A 8 m 2 by 2, U R 659 o] 9, S aureus ATCC 239237 1642 o] %6 &

Table 5. Minimal inhibitory concentrations” of different solvenl fractions on lest microorganisms

Solvents fractions MICs (ug/mL)
Microorganisms™ Hexane Chlorafarm Ethylacetate Butanol
B. cereus ATCC 13720 250 >500 >500 >500
S, qureus ATCC 25923 500 >500 =500 >B00
L. monocviogenes ATCC 19111 250 500 =500 =500
L. monocytogenes ATCC 43250 250 500 =500 >500
L. monocytogenes ATCC 15313 500 500 >300 >500
L monocytogenes ELM 500 >500 >300 =500
L. monocytogenes I 5027 250 >500 >500 =500
L. monocytogenes F 5069 500 500 >500 >500
L. monocytagenes TY4 00 =500 =500 >500
L. monocytogenes TY16 500 =500 >500 >500
L monocytogenes Scott A 250 500 >500 >200
S. tvphimurium ATCC 14028 500 =500 >B00 >300
E coli QI5T:H7 0019 500 >B00 >B00 >500
. aeruginosa ATCC 27353 a00 >B00 >b00 >B00

"he MICs represents the lowest concentration of antimicrobials activities that showed no growth afler 24 hrs meubation at 33°C.
D . : 5
Final cell concentration for each bacteria was approsamately 13107 CFU/mL.
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Fig. 2. Inhibitory effects of hexane fraction [rom cthanol exiracls of Quercus mongolica against various pathogenic bacteria.
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Fig. 3. Antioxidative activities of solvenl fraclions extracted
from Quercus mongolica leaf.



o
i
v
o
.
op
=
He

et

rete] AT 71 R49E Adshe] 40°Cel A 8447k Fab
! g FEE9 B4 & TBA

e
i

2
o Lo

L||-r
o
_!Lo,_u‘
2,
1

2 o
Rl
=

S
>
=,

=y
2y a—to 1o} 2
o, B0 GAATE A BLLEE>
h= o]
A

e o
fru
b
=i
Mo
et
a

r
o
T
.
_kz
i
1o

L o e

s

]

].

kuopok p
ol
bt
1o
W
Mo
o

ot F.?L
&
X
il
r'
:‘g
._?_.
03;
°--'
v

R

vl el Hef HEEAL hehe
2Ry G99 L Yehis
shod 2t 7] 4R 2 YA S 24
) RETRAE ol T AT AT 0
" 3]_-:»3 o}, Alzhlo ol ofjghe =

o] & al-o]:;ﬂ uj oo Al gF
i ol o]

i

o,
2
i of)

!
Ao iy

S
te

I e u o
A
D
-~

e

il ok i o, s 8
J

,d
e
ol

Moo
o,
8
e
2,
tlo
it
\,

)—ll"l
'}qu

=
ﬁ,ﬁg
25
3 =
o B

Z
véﬁ
_ﬁo
2,
_%
it
_‘;

o B
£
E

< o
e

gl 1 =
2 E 5o BEHE L}E}LH 9\13”4, —1’749] FE
9.29%¢) 1.520¢3 v} Al g5 o o kg 2 F-0] 24l
52 MIC+ B cereus®| W3l 250 ng/ml, L. monocy-
togenesel ol 250~500 ug/mL, 2213 S aureus, S. typhi-
murium, E. coli 0157, P. aeruginosa] o8 500 ug/ml&
viebulgl el gt B8 2o o g gatkE %/‘39— ) /‘]'>ﬂ%
Ex oo BelHe| EREIE T2 o R S48 Wy
o, 58], Wil S22 2B 2EEL 4 9 -‘4’7“” °] BHT
2} 7] 2 Akt gakElE g Jehgidh

B

M rlo

o5

ook

2k,

[$2]

10.

11.

13

L

W

¢

i)
ot
22
i
.
At

343

Ho
.

&8 AR, e e 3, p29-30 (1994)
ol 5 g FE3) AL AE, p9h0 (1979

QYA orad) R o) F TP mAPA TR AL,
p.140-142 (1981)

Lee, BW. and Shin. DH. ¢ Screening of natural anbmicrobal
plant extract on food spolage microorganisms. Korearn. J.
Food Sci. Technal , 23, 200-204 (1991)

Lee, BW. and Shin, DH : Anlimicrobial effect ol some plant
extracts and their fractionates for food spolage microorg-
anisms. Korean, J. Food Sci. Technol., 23, 200-211 (1991)

jﬂ

. Ikegam, F., Sekine, T, and Fujii, Y | Anlbdermaptophylo

achvity of phcnohc compounds in “Molwsku-Ela”. Yakugaky
Fasshi, 118, 27-30 (1988)

. Mallea, M., Pesando, [¥, Bernard, P, and Khoulalene, B Com-—

parison between anlifungal and antibacterial activitles of
several strams of Epreoccuim purpurascens from Mediterra—
nean area. Alvcopathologia, 115, 83-88 (1591)

. IMitoshy, M., Sachiko, S, Talkamasa, A. and Hiromu, S. @ Active—

oxyvgen scavengmg activity of plant exwracts. Biol. FPhanm
Buil, 18, 162-166 (1995)

. Korea Forest Research Instute: Stucies on the devel-

opment and utlization of Korea oak resources. Muustry of
Scrence and Technology, 3, 213-215 (1998)

Mitsuda, 11, YVasumote, K. and Iwam, K. Antioxidative
aclion of indole compounds during the autoxidalion of hno-
leic acid. Nippon Eivo Shokurve Galdaushi, 49, 210-217
{19963

Sidwell, CG., Salwin, H M. and Mitchell, Jr. JH @ The use
of thicharbituric acid as a measure of fat oxidation. J Am.
il Cherm. Soc, 31, 603-609 (1954)

. EL-Shenawy, M.A and Marlh, ILI. : Inhibition and inacti-

vation of Listeria monocylogenes by sorbic acid. J Food
Prot., b1, 525-528 (1983)

EL-Shenawy. M.A. and Marth, EH. : Inactivaton of Listeria
monocytogenes by sodium bengoate together with some
organic acids. J. Food Proc, 52, T71-775 (1989}

(Foo1d 1% 124 HH



